Evidence for essential histidine residues in bovine-liver mitochondrial monoamine oxidase.
Ethoxyformic acid anhydride, amino-1H-tetrazole, and photooxidation in the presence of rose bengal, which are reagents known to react with histidine residues of proteins, were shown to inactivate monoamine oxidase. Ethoxyformic acid anhydride reacted with about 6 histidine residues per 100 000 g of protein under the experimental conditions adopted and completely inactivated the enzyme. However, NH2OH reactivated the ethaxyformic acid derivative t only. Since NH2OH specifically deacylates N-ethoxyformylimidazole, it was shown that at least some of the histidine residues are essential for activity. In addition, photooxidation experiments in the presence of 0.01% rose bengal confirmed that only histidine residues of bovine hepatic monoamine oxidase are destroyed under the designated experimental conditions. About 9 histidine residues per 100 000 g of protein were destroyed during the photooxidation experiments. In the presence of substrate, kynuramine or benzylamine, only 7 histidine residues were destroyed, which indicates that 2 histidine residues per 100 000 g of protein are essential for activity.